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A DM-tJSE SEJ^LBCTOSLFOS, AMQIHD GKYSmL DISPLAY »E\1CE 



Oi sld of iie lavegaaoii 

The raveK6o».Msi^ to a sa^mfi of isffiii^ atefleetor iS^dt^, t» a 

refiectiw stmctiae, sad to Sqm4:ei>^8i #splay device, 

2.Descripfe o f gMMedjgt 

li a K^uid cry^tjil dispisy dewce cDs^jmkig arsSecfefe electroe© or a 

10 th» Image Sj H^Mye^i M<s!ia*t» pt«4d« Itet^lws^e elec&ode «r fee jtsHeofcor mtSi 

proj ecioBs by pateiing iie f feotosMsifte reskt iu tlie pre^erasmed fbMii, but if %e 
15 photosensitwe resis is simply patlsmM t is Mcsl to m^ro-^fe liie <|a2ljty of lie Imags: t» 
1js.di^layedlfy tis^e fiqairl crj'stal disijlay d&ndce, 

Bis aaobisct of tke mvaaijoB to proyide- a m of fomilBg a rsfiector 

stnictik^ jeaa a Hqtsid o^sM ^lay *5^e# towMi^llie m^©d issgpUoik 
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SUMMART PF 131 WMIOK 

A m^M of fonasaf &itB.9x^msmW^i^^ to the pmm. Imm^n 

for acMe^'ia-gthe objsct comprises a stsp of foiiyagMt^^ ^ a^of fozmiagtbe 
reiectsrmKEber offi onderiayer, the etoas^^i2S<^k 
25 that the ste^ of fomiiig fee aodsriayer aompusm &e steps of: 
tbimiiig a last film; 

foxiBiBg a pl'oraJitj.^ of lioles in tb,e first film* mcJ 

ibtssisag a second film oafee first £3m k wMch tie pluiaiity koles iiave h&m 

formed; 
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[ step of foramg iliepiiaraSty of boles is a st^ of foxmmg 
pJursJity of feoksiEi tb^ iist fitei M sijidh & w^^^ 0f psitiaDm m S^rm^ in 

first mm, eack af pliixality af psrtiiioBs hmmg ^ mhstmiti^llf mmtmt wMk md 
B^pmB^Bg^w(^m^iMm of fee ptelity of tek^^^ and 

wberaiiilte widths of at feast se^^al of fteality of are 

la a mpfeod cf i>tmi£^ aieflc^tor Mi^b^ accoxdrng to fee inyenticm, fe^ .&st 




10 of psrttdons ar^fomcjd k tlie &sf ite^ Bach of t^ pteality of ^i^bsteEiitiajiy 
coBsttot idd& Md of holes , FiirSiesr, l&e ^idlbs of 

least B^Ycml of to pfemfMy of psili&ms axt sd^stoiially ^qml ii^ mt ote Smm 

^^de^teyer ispm^M^ w fest Sim BEving tfee partitioM^ 
member tmxmi on tlie iiifeisyer is liifkenced % partitOT, so th^t m 

15 2i(|it^iBmt af si^e ete, of potions makes it posiiMe to a<|BSt a rafeota direct 

f, it is posMbfe to fcipD^ a i|uaiity of msag© 
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it is pretoble^at &e wiaihs of &^ tease several of thsfMitj' bf pa^^ k file 
rroge &dm 3|M to e^immotoslm By settiBg femdSi of the parlifeia^ iti t^^^^^ 
aesoiibed £^>ate. it is easily possible to sdj^ ^^ i^^^P^i fecl^^ 

In amefeod c€&msiig a raSactor member a0cc>£dmgto1faape 
Iris pr<2&sbk1ii^ ie S^^s^^ of ibrmmgai^aSty ofhoks, &a pimity of feotes ar^ 

m fee fest Sim Ib a ibat a plurality of k>fc ssfe m &rmed in fiae fe^ film, 
wlier^m e^ch: qf ilis liok sot^ cos^i^^ cm fet iiole aBd at least tee second liofes of tie 
pl^iiaMty oflioles; mid wii^eiii the atleast t&ee s^osa hole§ ^e siimjged. &e first 
hole. By foOTl^g the pfeaijfy of 1?ole sc^, a BiMber of holes caiib^fo thelrst film 
iitM#idemty> %foTOg&exLm^ 
specBkrreSectioii coxs^oti^tof H^^^ 

In a m0&oa of fotmmg s r0e£Jtormest>er asco^^ fce presmt itiwESoB, 
it is p^^israbfe tisl l^^ boles is smm. If a Hqdd ct3^ d^Iay da^i^ 



Of Jip£ reEeoted by &e refleote ine^mber of the Hgma o^ysM cisplay device eMI^dy. 

MaisiefeM of&ni±5gai^ ac0£n:«Sag to tiiepres^ 

it k profile fiist jki is s st^p of foiOTiag apliot^^^ 

5 Sm, and feat fiie step of fonjs^ tepitirality ofiioi^ is a step of pattembf 
ptbotosmsiHYe Steia such away m fom^d ia 

l»]i0tosensMy€ fife, mch of &e i^liiraHty of holes ImviBg a^ m^ cpBs tot ^idtk md 

ss^arMiiig aijac^ of kjJss, wfeere^ of a* lease swml of 

the plm:ality of partitiOTs are^^ eqiM to sack 0te. If tfee irftobssst^i^ m 

10 teied as Ife fet film aa^^ ii; is easHy |K}Ss^ 

pmvidi^ t&e plH)te Ste with tlie p^^^itioiis. 

A r^sllaciiv^is sfeiKstmre acconSBg to iirvmtioB coinprises a pksiaHty of 
reflector i2iejrib^ snd; an Mdgjria)^iar grovidiBg^^^^^^ prsdetsrminod 

IS iLnderlaysr corilisris^ a fest Slni feavkg a piisrali^ of holes and a second S]^^ .formed bii tke^ 
first glKi, bi im at least pdrti^n of eajsK of at isast s^yaral of Ifes ijipralSy of laples is 
mitli aimtmsl of fe© scDOad Slln, m &at Irst Sim oonpi^e^^ 
each of pJ^ality of partltto^ a si3bsta23tial3y oq^ aepaxatpg 
a^ijacelI^ Mes of tiie ptoelity of hoisB, md mthatfe wid&s of ^ least ss^^al of the 

20 Biiiraj% of parffi si&stai3iii^y equd to mdi oto. 

In a xeSectve s4rii0t^ scCTX^ag to the iiiv^^oB, it is ateo prefeMe that tfee 
widJhs of tto at least smml of ftepMi^ femi 3|M3: to 

Si a reSecliye stiuctoe ar^coidfe mv^tioii, it is preamble tliat fe^ 
25 pliHB^'' of iioks are S>nii0d k tbe fet fc such a way lis^t pli^^ of kofe mW^Q 
fom©dm1i^ &st filixii wtok ©ach of tiie laole sets opmpn$^ ome &Bt hofe siid atleait 
sscoiidlsolag of Ifca of kiles; and^iea^^l^ at lea^ tc^ seeondlio^ 

& a i©ffe0ti¥e stmc^ aGCordiiig to llie^ 111:^^^01^ it is pi^^^sc^e the 
30 umBbisr of tte second iaofe is s^^yea. 

a i^S^Gtiw structure acoordiiig to the toonti^ it is preferable that &e first 
as^ sesond films am femiM^ fe apk)toBens^ resin, 

A Bqmd cs^H^ display device a^^coiditig to i&e^ iBX^amoiL is diai^<rtsdM^ by 
providing tfe mfi^ddye ^Gto^ descdbedin clams 6 to 10. 
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Fig< 1 is a partial oross-s^ctiDiss! yictt of Hie liqiu^ oij^tal dls|)^ 
OGmpmmg axaflecfe elected^ ^^cfe fa^ 
5 foming m Teflector accorditig te iie present iiirasfeL 

Fig. 2is apiaii view of a giaas substraJe t JbsI after a gai^ a 
gate bus 8 feaw bemibs^p^ 

JSg. 3is a cms$-58^Sonali?law of^^^^ along lioisFI of Fig, 2. 

10 film has h^m formed. 

Hgv5 is aplaa view of the sufestrate liaviiig:te^^ 9 wMcfe 



Hg;6 is a cmss^seotioi^^ siibstrale takan along Iki^^ Tt-H of 

Kg. 7 is apian -vim of sm^eml Mes 92 aad 93 &m^d m tie photos^ 



IS fiJm9. 



Fig, 8 b E cm>BS-seGti0Bal^aw of i^ ofl% 7. 

Fig\ 9 is a oroa^-^eotional^ew of the hol^B tafcm ^kmg UmW-^W of Jig. 7. 
Fig. iO apilto yiew of fee pliiriSi^? of ^^1^^ sets 94 
Fig. 11 is apian vie^wpfsk holes 93 ps^vids^d aF0iQ4 
2Q Hg v 12 is a i^ross-sectioBM vi^w of fee su1?str^e oii : ^tEiili M 

photosemitiYe ^im ID has bem fenssd. 

Kg. 13 is ^ eal^ed view of a repon E shoi?m m Bg. 12. 

liaabeeii formed. 

25 Fig. I S is a plM view si^bsfealo aSer coiutassti^s fiim 1 1 has h^m 

Fig< 16 a ca^oss-secSiDml view of the si&stmte^t^^ of Kg. 

Fig. lTis aplaavie#ofl|iephoioae^^ example, 
30 patlera^ so aa to r^^ppiaiaa a nmfe of proieptiom 921 asad 931 iiist^d of the parStlotig 

Mg, 18 is a pross-Baoti<)iml vis^ of &e pliotosem t^mi alojig fiie liaa 



Fig. 19 m a eross-^eatioiLai mm: of llig^ photoso^^i^ film takm along liie 

ap^stowB^ax^acteri^c of liqdd crystal #spisy 
provided ivith pailitioiiB wMdi ax^ r^a in m^^ fQxm md ^ciiimB a 
subst^tisHy constet (see Hg. 7) asid a charaotexistie of Hqiiid crj^stal dispky 

ile^^ce isro'^^idM fee pmj^sctiOBS 921 931 ^^?i]d€fc are separated &gse ea^ib. dtfasr |see 

Mg. 21 is miltestmtm of 1^ of tfee gr^ sfa^whm 

Bg. .22 is apimYfew of par^ eadxbsvMg a'^ary% 

Fig. 23 shows a cTD^s-sscldoEal Yi^e^^^ 
Fig. 22 fearing a vvidfe Wl a 0K)as-sacticmal vl^w^) of apordoii of tl:ie pam 
&5'1s^5?isig a wi(|& W2, lie vla^ fe^^ and (b) being arrasg^d yettically. 

Fig. 24 is a graph showmg a r^fiecfive o of &e H(|md crystm 

iisi^lsy of Fig, 7 ajid a j^eotw of tie HqaM ssc^^ <i^ia¥ device of 



DESCEIPTIOK OF tSE Pl?MSEE^ 

Fig. 1 & a partiai cross-sectionaj Yiaw of th© Sqmd c^tal display &mio6 

described liM a x©fiect^ ^Sspky &vice is SmxM 

iisii]^ ai^dliod of :feniimg ar^^ bEt it is BQtsdAai a 

reSecfee efectro^^ pr^ adwee o&er tfe^an crj'^ dispky d©via^cmbe^ 

foimed issmg am0&<>d of fomm^ aieflec^r accordiiig to tepissmt iEvm^ 

The Hqmd crj^dial^iay cofi^ses a TFf substMe asssmbiy 51 

{^Mdx is Diie mampte of die refetor ^ixad^ore a6cfcs:dia§ to tfe present iiiv^dD) liavmg a 
TFT 50, a i^eotiw d^trode (wMch is cms ^a^fe of the ttfe?tor accoidag to ^ 
iixvmtiaB)110 aM ofeers. An alignmmt lay^r 12 is gjnnsd asi^&^ TFI^^fea^ as 
51. Tks Hqmd crystal display devioe 54 €om|)ds<?s a colour fiB^ siisi^ate^^^^^ 52 
ha^dng a cotow ffl and otlKsrs. The straotiire of the ooloHr filter St&stmte assembly 52 is 
sl^wii sfeBply 1 since file substrate assei^ 

of iiis ismbodi^^ A iiqpid layer 53 is piovided bd;weea i3PT substrafe 
assambly 51 mid &e cK>Ioiir i&e^ mibsliafe assembly 52. B is noted &at a iegioH 2 of ifee 




TFT s^%te^a^(^nl%5l ^mmHg. i cor 

Hersijmfisr, aiaethodof jsmafacfesmgliie 51 having 

arefiectixfe decsMe 110 '^^^^^^ is otoctesic part in &is embodiment mU !?s describea, 

F%. 2 is aplaa ^ew of apart sf a glass stibstrste 1 jiist sfier a gats ekds^de 7 
m& & gats bus S fasYe be® foroied. Fig. 3 is a eross-sec^onal vim pf tie sid)striiie 1 t^sm. 
aloBg ims H of Fig. 2 , 

bus 4, a smJic^^Ktoiafw 5 (fdr^£aES#H a gsfe jesstNi^ film 6 steode 7 
M<i a gate te 8 am jfoiissd cm Ifee sj&^te 1. As #owa & Hg. 2^ &6 spiatfe ljiis 4 Is 
&Emfed so jsis to mfie y dirasfci^^ pfi %e^e^^^ so as to ia Sse x 

dkK^B. ^fe^ gate ir^sCiBg Sia 4 ax^^tmgj^ trai4ow^ 
drak elsctrode 3 is formed. .Afier &e gate electi-ods 7 asd^s gate bas S are formed, a 
p|s0ts?iSmiii¥e Mm will be formed (see Fig. 4). 

Fig. 4 is a cross-sectioBal yww of Iks siibsirale oa wMdi fia&photas^sitive 
iJmias besa fermsd. 

Tlie pliotosensith''e filM (wMch cs?f^)oads jfaj "^tfiita" aooQr#3g |o fee 
ptmm ia¥Qitioij) 9 cm h&Mm^ by a pj^etosacsit^e in a sfk c^stia^ 

iomsd, t^itotois^^ fil^i 9 i&patt^siedby exiK^^ $he f> to fi^ dssydiqpmg iie 
i tea 9 tod fpsl^^ mm 9 (see Fig. | aa4 Bg. 

Eg. 5 i^ a pI«Ei Mewf of si^sbiste Wag iig pk>foseasiive Sim 9 ^m&h 



Fig. 6 is a ©o^HsecKcRBial yiew of fee: seteate taksB aioEg Ibs E-S 



Eli. 2. 



fo tMs smbodimest, as sk>wa k Fig. 6, fe8p&0fBssosiii?e ilm 9 Is patterned 
so as to foim not only Mes 91 biit also a mffllssr of boles 92 md 93 in liie ptopsessitive 
film 9. la Fig, 5, a portiQii of fee photosesdtiYe film 9 wMcIa 1ms mot imoyied liei. 

ki fe pliotosgDi^tjys MM 9 ate shown by ii<si-li6ift^ polygons. tlteplajtose^tEve fite 9 is 

Mes 92 ssd 93 are &rmsd ia ac«aBrdaaoe mSi apredei^infiisd «de. Haiei}:^^, ilie 

Fig, 7 is aplfem^of sevmlMes 92 m& 93 tsmiw!&fce pbotosaaaitive 
fitoi9. Fig. 8 Is aeioss^eMcaj^ view of ilielioie^ ta&eji along Km IH-IH of Fig, 7. Fig. 9 is 



a qmss-ssatiDBal dong Ime 7. MPig. 7, the el^tiodes 

md. others wMoiiiiaw bemlsmiea below fee piiotDseMtiv^ fiba 9 ar^ omittad and fee Mlm 

AssbominFlg. % sevenlioli^ 93 are aii^iiig ByiMs 
5 om liols 92 m& s^/m Mes 93, on^iofe set 94 consisting of eig^^^ & Ms 

^Ijodiment mplnr^it^^ of sfepmmMg> 7 are faimed 

m &eptotos^s^iti¥e fiM 9 (see Fig, 16). 

Fig. 10 18 a ^ian me^ of t^e ptealitj^ 

Bacb. of fefe k)k sets 94 (^di^ siisraim^ is foimad so m 

oDly sa¥sa3K>fe ssts 94 are sfeowB ard^ oiiebote s^94 of &e sIkwb^s^^ sets 94 
^Qh k located at the oei^ is prr^ojsdM fe^ 94. Uowm&, kmmM&^hM 

eaoh of tfa^ Oilier l^pte sets 94 is also giii:r0U2id^ hy m k>te sets. M feis way; in feis 
a^ifepdiment, Ifeeliols $©tg 94 bavfiig the slm<^^ 7 ^ fQi:m^ in Sie 

IS ^mmm^r^ fitoi 9 so as to be sis2P9m<M % six Me sets 94 

I'ke e^laj^QB will be <^tlnued xet^^ 7* 
laiMs dmbo<^ &e h^lm 9Z md93 si^ fbim^ m such a^^y l&at 
partitidns 95 i%r ^fe^^axa^mg &e Me 92 of &e sevmMes 93 1^^^ 

2Q mmm b^eeii 1& a4jaoaBt twolio 93. Ih^ pmi^jmB 95 m^Mm^ mt st^ambd fern 
aacli ofc bul^ fi^^ as to be ooottiiMis. Tb^te> te ho^^ m mmmMM^ smm 
^wMmB 95 ^ieh are eoixtiimoiJS. Here, v^%m om of partiiions 95 is cOBSirfer^^ tte^ a 
tdati^B^^ of Wl^^ ^wimtWtofti&^m^ 

portion m& a W2 of the coasid^ed am pm^smrt 95 at mothm: portmxL hi Fig. 7^ &e 
■ 25 symbok Wi m^i W5 are illiistmtsd ia.t ac^y oiiepw^i^m 95 of aoaiinBO^ s^sh 
portiom 95, but itis i^^^^ 

Tiiat ios^f, & of eaofe of the poitioiss 95 4oes ^c^vary oii t|is pojrtioiss of 

^e parlitioB 95 but has a siib^^ ooijstam mdtb 

llie jsrtitioBS 96 i^maijibg between tlie ^l holes 93 also have a 

30 Biib^iantially cDnst^ widfii W ji^ as wi& fee cas^ <5f &e pgrfiti^ 95 . Ih Ms ©mboc&is^ 
the value of widfe W is ^pioximHtoIy 4pm. Fiirftiar; m this eim)0atej3t, the photos^Bsi&re 
ulm 9 is pHttismed m suda a way feat the diamel^ of eacli of "te 

Mlm 92 mA 9^hme m^rmmm^S pmipiMg, 7^ tlis iBSoribad^c^ bob 
93 is^awn). 



t^ li0le s0fe; 94. The iu!|acaea l^ tim 
96 (see Fig; 7) 

5 SiFigs. 5t0 10, tte exaii^te me^e s^e^mMes 93 are provided aroimd &a 

92is Bot Himta<i to seven. Haremafter, &e example where the nmnfeer of lioli^ 93 '^r<>yMed 
mroma kote 92 k not seven wiil be dasanbed with refers^a^&e to Fig. lU 
Fig. 13 is a^imi vie# of six holm 93 provided ^tM t^^^ 

iO liFig. ii Jas£ as m fee oa$0 of Figs- 5 to 8, aplw^lity of feqle sets 940 pre 

provided and sacli of aeiioM a^2m>widedb How^m, inFig. 

11, fee feofc set 940 is provided^^fe ona b^ole §2 md m feoles M winch sre ^ajigedso as? to 
saiKmiKi fc bole §2. As #K>WB m Fig. 1 1, the loimber of hoks 93 pim?Msa aromid ife 
Me 92 is not Ikiited & Bmm. Mk mmi'^^xmmbm: of holes 93 may fee teger thm 

15 smm or smaller ^hm m.. Ikmmm, m &e fellowmg d^t^oE of tMs ambodime^ B&/m 
hohu 93 are proYxdmi aromid oneliofe 92. Si fee case that S0?m Mes 93 ai^pjrOTOka, it is 
sdvEot^ tet m. iifefermce of Eght wM(Si acours m the lipid crystal di^l^ (feviee Oip 
be preyeMed efSdsMy as co3^sred with &e case 1^ six fe&le& §3 are provided* 

Bj^pafteffiisig fee plib^^ fito 9 ill a tbat the Mas 9% 92 a2?d 

20 93 foipied, fee isaxtit^^ 95^ 96 and 97 wMch site ooBtmtious mlJieisie^ fhym are fonned 
&om fee pipttM^ 9. Allw S^iiisg^ bolss 91, 92 93 m&ephotos^^ 

filisx9j als^ iPisfomiedCseeFig. 12> 

Fig. 12 a emss'-secjtioi^ view of&m s?ibstr^ on wMeb lihe Siriter 
plxotog^ositiye Sim 10 Sas bsen &xm^d, fig. 13 is an mlatged view of a region E showiiin 

25 Fig. 12,.. 

XhephotDs^^itive Sl^ (wMda ooiiesposd to ''sgcc^ filiif ' mjoos:^^ 
invmttoB) 10 feiixied by aj>|^^ md prebaking a photoseo^tive r^^ e^cpoisi^^ 
prebakad pj^otosensitiw resin to Eght, aad deveiopmg MdposfbaM it^ laephotoseBsitve 
Sim 10 oomptises a v^^ow 10c fer exposing a 3 > Siuce iie 

30 pliotos^sitive film 9 formed below l^e plsotosei^itivs film 10 ooB^a4s€S tiie pteEfy of 
Mas §2 and 93 (see Fig. 6)^ l&e sntface of dife photos^sit^ve Hm iOi^iiiflu^sd % tlie 
e:rfstmoeof tl^ Mas 92 Md 93, so tiat reeess^ IfM and lOb are form^ cm smi^^^ 
tteplxotose^ife film lQ, By recesses ! 10b, recesses md p:rQ|0Oiioi3s Ei!e &r^>ed 
on tbe stirface of th^pbotos^itiva Ilie eombimtio^i of the pMosessitive nim 9 
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imvlng ise li^ 92. S3 and tie piiotosmsifes to ''iHs^sd^j?^' 

sijQCsrxfcg to the isiv^oa 

fii &ls embodiment to wiMis W of fee paititioiis 95 , 9 & sM 9 7 of the 
photDssTBitive film 9 fi)rmsci bdow fee photosimsi^iys^S^ 10 are Si^ so as to Be eqiaai to 
5 eadi otbesr, tliejt^fisxss. as shorn in Fi|« 1% a isaasdnmm ii^^ of tte^ si3ifice of 

tb.e iOa mid fee ma:^mn molmati^ia Mgl« /SI of the siax&ce of tfee recess 10b are 
sufesfetlally equal to^aoli ote* JiiMs €33i!>o#n^ ai^l^WM^^^. i^iitto, k>& ^ 
iii0li?addn aiigl^ ^l^^^ aa^d mfecla^on an^e at fee 

lowermost pomtPi? are zms, tli^ofcrq, 

10 the recess lOa ls 0 de^:^ -^10 degrees ar^ fee mige of fes lis^^ th^ 
^iirlaoe of tie r^ess XOb is also Q degree <^iOSegr^, IMt js to say^ the imige of ths 
JiMinaficm angk^^ lOaisMbstasitiafiy s^Be of ftie 

iiKJliBation mgm0 of &e SBife^e of fee recess 10b. After foixdiag the |&otc^ film 10> 

a coisiactive Blin so^to comtha plHstoscBsitro film 10 l^eeHg. 14), 

15 Hg. 14 i« a c3:t)^-s8ctiQBa| of tiie substi^e a#er &a wndu^ MM 11 

Ijfeecoiidijic^yafilea 11 isiigqi^redtoJia^^ CQBdiictivitybEt 
S&o MghmfiecStil^ dnoetlie eaixtfectiYe^l^^ 11 is^4 m it^fie^tiw 110 
descril>^ (s^ Figs. 15 aad 16)* M Ms e^mbodlmeat, in oider &at fee co^ducM^ Sim 

20 11 ooi o^y electric coB&ictmty kit also Mgh reffectivity, tie condBctiye film 11 is 
Gonstected by midti^ (two-lay^ film wfeiofe condst of aMo lay^ 1aa:vinf malt^ 
(MolybdeiMirs) m M hyw hawing Tri^Tnly Al (^l^ irnmi ^-m). iagtead of liis maMlaysr film 
li^mg the Mo kyer and fte Al lay^r^ amultSayer Sim Mtd^ otte maledais may be lised. 
Inmfee^ore, the coiidii^trvej film II may be a MBitilay^ film Mvmg tte^ or looie layea:^^ or 

25 asmgb AiffiiitJ^i;vi^ 

ll]te co&dtK^ is soBBScted to Sie drain esiect^ode 3 ^ij^el^^ >vii3uiow 

3.0e (see Kg, 12) Ites been t)iiE6cl: Iil &e|jho^^en^ig^^^^ 10. Bm^ ^phntosmMv^ 
Mm 10 l^asbseB formed bsiow tfee ponduetiye fite 11 femtuaaGad 

by sM^e of i&e redss$e$lOa and lOb ijsse Bs^i2) pf tli§ pk^tosmsMw fiJm 10 

30 paxn'ided m& rmes^ arid lib Jisl^^^ 0 dfegr^ to 

10 degrees. ABsr the corKkctive f^ is thus feo3e4 the photosmaitiv^ ulm 1 i is 
separated kito xespeotiYe pixel re^^ a litho@:BpMc step (sejeBgs. 15 a^d Ig). 



Fig* 13 is apl^ viewliae mbsftate dSm fee coadticd w fi^ 
separated isto sggpective pixd i^gloEs. Fig^ 16 is a cix)ss-3eciio 

By se^ai^gfecon^^ as:ectengiiler 
5 rfec^tr^eefec^ods 110 (sk)mfey feaMiiBg) ccffiiij^ ila lib is ItoiMm 

tadiplxelr^g^ &tMs way^tie TFT SEbetr^^ 

laamfetmrg^l Since tha mflectrr^ olectrode ! 10 ia &niied so as to :&Mowtba shape of the 
j^cesseg; 10a IQh of tepl^smsife^^ lO^ the iBO^atioH aBgIa of tJia siir&Ds of 
&e reces^ lla of iie re^^^ 0|00te)dte 1 1 Ols 0 degree <cx*<10 degrees a^^^^^ 
10 angle jS' 0f Si^ smiace of tbotscess IIB of the refl^tive e^ectp^^ 1 10 is 0 degree <^<1 G 

foxmed c^&e TFT^^ (seeBg. 2)* 

M iMs embodiitieiit ^ sho^m m Kgs 5 to 10^ fixe pEotosensitive Mm 9 is 
pattemod issu^ mylii^ tlia partiti<H3^ 95, 96 and 9? Miieh are cosfeuom mfe of 
15 ma^ pstto rod aad& formed. By piwMmgthe 

partiions 95^ 96 and 97^ fee lefeoti^o 0harE0{m of &e Mqmd display device 54 
caa fee Improved. M cjcoitrast, aaofcr 2bs&qS is pOBSidei^m fiJm 



2D 



25 



30 



: a pliiraEly of pi;ojecti03ls 




are 




formed (safe Fip 17 to 
contiBtiotls m &e foiM of iaeslxMtexii^w^ 
is di®:?Slt to Hiiprdw &e i^S^thre caaiaqtmsiic m i 

to 20. 

Kg. 17 is apM viaw ofthe pfeotosm^t^ film 9, "^efo is erne 
palt^:BedmsB0h a way iiel a larga^timnber Qfpio|ec&ms 921 and 931 ar^ fetmedmstaad of 
tepartMoBs 96 as^ Hg< 18 kacmss-sestianal¥i^ of iie^l^^ 
along fee line Fig. 19 is a 5ax5SS-ss0£i0Bal ¥^ 

felled k the photose:mti^ fos^pift^paxtiliGH^ 55^ 96#id|7 wMcfe 

coi^tioas :m mesli fotin asid eaGhias a suMmtiaSy cdBstaat w Howm^^, in 

Fig. 17, gfooyea 950 wMcfe are conlinw^ 

am formed M fee pliotosaMfc^^ 921 and 931 isMoli ai:^ 

s^aMed fi^m eaoli o1&ex(shoMiby m^^^ IMt is to say* t&epaits of topMoseMtive 
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film 9 in Fig. 7 mich liave feemrsmOTsd (i,e. teles S2 and 93) cosresposd to parts sfiJ^ 

parts of tbsB plaotossasiiw Sim 9 iaBg. 7 wMeli haye rsmamad ij.e. partitioBS S5 mi 96) 
cosre^pQuS to Use of tli9 f^lu^tosaasitive mm. 9 mFlg. 1? wMefe have Ueea retEOved 
5 grooves 950). 13^%tosa.y,teBk8amy€^ 

pliotosmsitivefiki 9 ki!iM<* f&epsftifiom 95, §6, 971^^ tesed &|jsttem of tie 

pattemof ?ec^^ sad jH©j;^tlsns of tbeiefeliye efeciPQ# 110 oto^e® 

depmdiBg on^vfeefetliefargfioiis 95, 96, 97 (sas Fig. 7):orSje|8X3(fecSlons^^^^ <see 

10 Big. 1.7)J3.a%'©besji tomsd If &e pattern of the recesses rndprojectiom of 

elK:.tTode Changs im'-ersely, iho cliaraetsrislic of tke Hqmd crystal di^ky devises c}3^^ 
sceor^giy &s #iowB in Fig. 20. 

Kg.^OmS:P^sJ30wing a i-efiecifveclisxac^ssstic of Isjmd o:ystai display 

disgfky dovice iKs^ded wifiliS^ sad §31 #bc3j: are ss^msalssdfem s&sh 

0fto-{5^Flg. 17). Fig.ll kaaa&^rsfieaof 8.»^8ats^^ 

Tae gmpli of Fig. 2(i ^W> &^s^&^^ dmmtm^ ia teaas of *5ewiag 

20 SKgiss of Bser 301 who is ylswiiig a Hqmd crystal pa^^ crj^ai display dffi?ice, 

Mien the exterior SgM 302 is tHcideat m fiie Hfsiid cs^^ at m angte of ~3Q 

degrees. Hie kmzontal axis ox fee- is tie angle aad the ?eitical ads is tha 

Dsfieetmty. A solid mm to^s a difSMSeristio ef IM^^H^ display 6mm pmrndcd 

■with the |)arti^ons 95, 96^p^^^ 

oiysM ^lay de^ee of Bg. 7^. A koto Ime shows $is£®Mve dssK^Jteds^ 
ofj^tal d^l^taoeiBOfidssd ajS 931 (seef ig37):M^ 

s^^ted &02a egj^ ote ^iMsr^jatevietod ©rs^siaa d^ky dfi#5s of 

Fig. 17"). Ik&elqmd cr>'stal display dm?ice ofFig. 7, ftemMi W of ea«^^^^^^^ 
30 95, 96 m&97m'W^-41jmh In fee Mqmd crysM di^lay de^'lc© of Fig. 17* a wid&.iSof iiS 

groove 950 is G~4. l|sm. 

For inspiDviBg &e qualty of image displayed fey fee Sqeid orystal display 
d^yiee, ifcis jsrefeable^ i^^ arefixto% of fee 303 sriJie viewing aagle of abom 30 
deg!^ (Speeaiar rsMe^pa is made sbj^I amife axefbctlvitj' of &e ligM 304 
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W 



15 



20 



25 



30 




atllie viewmg ^sgle of about 0 degree k made large. Howev^, m il^ Hqoid csyslEl display 
detmc of Fig. the rsfi ^tt^ity at tfes Tie^B g mgle of 3 0 dsgrass[ (sp§otiiat 
irfl^ctios coiispqna^ eiteemely larp^ so iiat itis difeiilt to iii^i^ of 
image. In contrast^ iB tieliqnid ciystd display device of Mg. 7, the reflectiyitY at the 
Vi0wmg angla of ^oiJt 3 0 dsgrses (^ejcuiax reSectioxi company dscmses mad Ihe 
f^ffec#diy at Sj^ ylewiiag mgfe of 0 i^^m iimrnsm^ m compart witlxll^ 

reason wkj refltectno^ 30 df^graes (specato 

L mtlie lic^d cryBtd di^iay dmee of Fig. 7, as coss^a^ed wiSi the |iqm<! 
\ of Hg^ 17, CHsi be com<SeT^^ as foUom 
in tfc^lfdii i^stai d^ky d^ce of Fig, 17, it is i^^ed to tbiiB ^pvas 

950 wMclx me contmmm m the mesli &nn hx the pk}tosmsiti:?e film 9 m oidm to provide 
tte pQieotions 921 md 931 wM#i are s^a3:^ed fe>m eaeli cite. Tfe^fimJ, "vdieB a 
ptetosmsltiw i^siti ^Ich is a mstarial of Ite pixotos^sfttw film 10 (sae Fig. 12) is applied 
mKferthe conditicm fiiat Ife pDOvas §50 wMci coiitinuons ia &mi toe bes^a 

iqiBKjd^ apart of &a ^^piMresm e^ite poo^es 950* Theresin oEdwed &e grooves 950 
$pm# across all g?€KiiVes 950 liomcsataily mse^ &€i resfefeas Smdi^^^ As arfiml^ the 
gorticsi of tbi?^ i&otos^^ wfaicti Isas eatered to gstjov^ 950 is liaM^ to have 

is |Mi3meedl>y liies^ 10* Sinc^ tiie mdm^tidii asigfe of tiie 

portion of lie mfetiv^ dscirode IIG is zearo, ligteiJvMcitis 
incideHt on the poition of theteSectiw electrode 110 IsEvltig the liori^^oiitai mrfce is 
refected in E spseiito dimotiao. a dfe of fee viewmg ^gie of 30 

degrees). For this rsascm , m fee lipid crysM display de^vic e of Kg. 17, It is consid^^d flmf 
th^ jMeetiviiy at the vie^g an^e of abcmt 30 de^i^s (^eoular ralisctkm ocm3p€«Eim£) 

istiipfo^ of hok^ 92 sa^ wincii are s#arMed Srom eadk o&j^ are fi)p?^^ 
pii0osoMdvs in oiBm to fomi the parlitioaB 95, 96 9^ wMcb ar© coatiniioBS In tiia 
iB^^hfomaHdMehlias asiib Tfe##)r% w&ena.pk>tossssit[^ 

lesm whiishis atsMSi^al of £he pbofos^d^fil^ 10 (see Sig. 12)is ^Hedissad^irlh^ 
eoB^itioB that tfee 92 ^d 93 Wmh mpB^^d^^iSom aadi ot^i hp^b^ i3im^4 a 
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part of fee applied resk snters eaeii of ttie large misabsr of Mes 92 93 . Smcst&e large 
atmbsr of koles 92 asd 93 are sefstated firom eaoh other, a resm estsjed one oitfee holes 52 
or 93 can aot moYe to the ofiigsr boie^ 9a or 93 . Hisrefots, it is jiot pi-obsMe for te resm 
^ateredcme oflb,«M«s §2 «K^93 to ^xfeBdhoGExmtaly. As alssali, itisaot proMsliiat 

leSeij^vity a£ the^e?raig aa^e of rfsoisSSO depees (s^ecalaar rsfl^^s 6C®3|)aa^)ia 
decate^ed ?Bid fee |t€ediv% ai^te vfev(®g saa#e of abciri: 0 aegr«« is iscr^ed, 

leSscMt)'- at tte wewmg angis of about 30 degress (specselar refikifioa^ tp: a 

10 eertsiB extent by ngn-owiBg fee width 0 of the grooves 950 (f6r<5SBmple, to approxiMateiy 
Ipm)jbst if tliewidtks of fee grooves m^^^^ set to sfsprosimately l^m, ii is required that aa 
exposm^ sysism wife Mgb, r©SQla|io» is iiceparod mid tb.e pliotoseasitive film 9 is exposed to 
1^ usiag Ihs Mghrr^ladoa ffi«|^ire system. A Mgh-rssoiBliois exposore sj'stem is 
Mpesaiive, so ii^liss eqiiipiKa^ ©est is b^ & odsimi* in ij|s psfeN&diiafii^^^ 
15 of the mifh W is ^pi^xj^sly 4 pm m&ti yalse of fi» dijEKi^er B ff iBsiesdl># cfeoie GS is 

sQiiipaei^ cost mil t>el»d^^ 

m this embodimeat, eas^ of 1fee |Jis^tli<MJS 95* 96 asdW to a rfjste^^y 

2S corsstaat wid& W. TOm the mdfes of the p artitioas 95 j 96 and 97 are set Id a comtact 
vaiiiej there is advastegs fest fipi Tefleeted by tfe© refis(?ti¥s electrode 1 10 cm. be used more 
feffielsjitly as eompared wife sb assamption case fest eacJi of partitions 95, 96 aad 97 has a 
-raryiisg -widl^ isstsad of a csc^asit wid& W. Heresiafes:, the ad:va2iage be described 
wi1fe:M!K«ic» tol^i^ ^ to M 

25 partitions 95,96 md9i Jm&vm^m^m^ 

Fig. 22 k «plaa view ofpartldoas eacfeliMBg a yasj?^ ^«Mlk Mg; 23 A>ws 
icross^edli<mal vkw^ {a) of a fcsicsi of a;partitsou§5f hsm$ ^^i^^^lm0:^pxM'S' 22 
md a c:mss-sectioaal -vlet^^ C^) of a poaitffi of fee pargticm 95%&^&. m0i'W% thsmm- 
sectioiiai vmm (a) md (b) being arranged v€^cally, 

30 Ea<3i ofhoiesets M'sbo-wniaFig. 22 coiapnses, oraelso^ 

93 ' anmged aroaid fee oae Ms 92' as ia fee case of Mg. 7, However, the shsps of each of 
the boles 92' m& 93' is mhsmmfy ciMe sdiape ifi cosjtrast to Fig, 7- The^fbre, if ose of 
fee psrtMon 95 ' fer sqjaramg dse k>fe 92' &am holes 93 * is cMd^ed, a wtab W2 of fee 
coDSidss^ me |?atitioft 95' at a e^jfK 
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eoiigidgmd on© partition 95 -ai a pcdion ®stet feom iii© qmfe portioBl TM is to say^ 
mdth of pgmtbfe;95* dep^nSmg DEpoiiom oflfee parJitiOT 95'' (Le. fe par^JMcm 
95' hm ^Ymyi^g^M&}^ T&e %id& of Ibe partMoiJ W also mies as mi&s oss^ of fea 
wiiMi of partition 95\ It ib noted feat a width of a pattitkm &m Bs^^img ^mmt ho^ 
5 sets 94 ' , wMcli is Bot ahom ia Hg. 22^ also Y^es as in ^ Qsse of tie widfcs of 

jMfemjsgte Kg, 23^ it is racognimi that smce Wl dfllie paatM^ 

95' diown M fectoss-sac^ (a) h larger ^an te w^^ m tlie crois^- 

^ectioml vi^^ (b) an inelmatioii the cioss-s&Gtadis^^ (a) is genti^lsiit ankdisistioE m 
1 0 tliet c3:6^-so0ticsaal visw (b) is st0!^. A tefleqUv^e? cl^ssractedstic of a IqBid o0stj3 dii|>lay 

Qierematej referred to a§ *liqmd display defies of Fig. 22**) is different a 

reffecth^e <&matm of the Kqpid ci^al display device of Fig, 7 iii;wMdi fte partitions 

15 dassribisd. 

Mg. 24 is a gra|& showing a re&dire s^h^ac^tmstiG of licpM crystal 
dispky devio© of Fig. 7 a reflectiw dia^iKstmstic of fe^H^ crystal disf lay dsvic© of 
Fig. 22, 

# gfe teigte bf-3G degrees ^ in the of Big. 20. Tte 
is fe; viewiidg mgte atid fee verdo^^ axis is Hie 3?eflecMvity; A 
soM lip.€sM^^^ Sqmderyst^ dis^iay domeofKg. 7 aixd atepte 

Mn0 siiom of the Bc|pd or^^ display davice of Mg, 22. In fhe liqmd <^ystai 

display davioe ofHg, 7, fiie widfii W of aadi of tfeepsmtiOT 96 md 97 k W^flpm. & 
25 fixe liquid crystal di^lay dwice of Fig 22, widlfa W2 of parliticm 95' M fee oerrfxe 
porfion is W2-^|mi aad the wid& W2 of t3ie pMilion 96 ' at the csotrs portion is W^pzxL 

fe te li^d crystal display deYlce of Fig/ 22, sisce^ o^ 
gmlie isidiisation atjd steep isclinalioiii a rsfleGti:v'e electrsode Mgo li^ at ppSie issq^Im 
and a sScJ^ XBpJiii^oxi, If botia a ^tie imj-liaatidii aaid aM^ep iac%atioii srs i33i:s-i?dih 
30 the releoMve M60lxode>^^ d&fectioB of smne of li#t re^fiae^ted at the gotfe 

itioiiiiaiicmpoi^i^^ of ^ereSectiye electrode devices fi^bni siiefiectiy© dlre^ of same of 
light reS^oted at fe^ 

to refieet HgM iii a desired feectioH eMolently Ftir&er, sinpe ffee 1aoles 92' ai^ 93' ka¥e 
f,Sewid1lil?v^lofthepM Therefore, an 
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area of apomca E2 (^owa by ^Etching ) smioimded by mid 93' is 

liaMe to become larger than m. mm of a portioia El (ds^m by liatcfeg ) m:oi^)i3Bds(! by 
aj^as^mtlbr^efeoie^ 92m^ 93 of Kg- 7* lEtbe of ih€ por^m bap^sslarge 

5 at :^iewing angle of al^sut 30 d^gt^s (spocular reSeotioti eompM^iat) inc^ea^ md iie 
qiiaSty of image is liable to degrsdsd, Ilierefare, ares of tfae pDr£i€>ii B2 M ti^qm^ 
be as mtaH as pos^j^^^^ Thm^ M file H<p|d crystal disp^^ diMce of Fig. 22, for tlie pxiipo^ 
of mateg &e araa of the pottlaES2 ^ small # pdssibk^ tiie pk>tc®eildtiv&^!^ 9 is exposed 

to ligM and de^loped m mdi B. ib& widfe W2 of the paitlfc 9& at tfajs o^itre 

10 portion Ms ssmfi^T 0n this axampte, approKima*^iy 2^^ How^^er^ mfe li^ 

display of Mg, 22. fee wiiQi W2 of fee partition 96' at the cairtr& porlim & r^q^ fe 
be Bam>w to 2i:m Mt^^iit^so 1^ 9 is mposad to Mgte xising a 

expose sj^^wliii low resoMoiE, &0 yariatioixs of th^^^idtlas W2 of 
96* am iarge. Iftrj^ to taske &ei^ W2 of diff^nt potions 9^^^ 

15 small it kieguk 9 is exposed to l^t tismg aM^esoMioB 

Moontrast, m the Kqi^d oty^tal dis^^ 7,&emd&of me 

partitiosi is SEbstm^aliy ooast^t to theif ofMosm of this on^ paititioB:, so 

tbat a raage of fee mcHnation mgh of this one p artiti0a at a oeitdEpoilioii is suBsteitiaI!>^ 
30 ecpal to a imige of fc mdmsJloB aagte af IMb on^^ partition at a gottion distaM^^^^f^^ the 
qertaiii portioB. |a addiMoii, ISho widtto of &e dif&ant pMilMis are e<pal to each ot!i^?ry so 
thM a taBge of fee iaoSBBlioii ^3:igles of me pardtioBis sit^stant^ 

incIimtioB: of t&e oter partitipii, Xh^ioi^ in Sie liquid crystal display devicse of Fig. 
7, it is $^0ss^te to reduce the vaiis^ioiis (or de^^Soa) of the itibctioii direction of light 

25 refleotedby &e refiective^^^^ wifti Hqmd otystai display da^oe of 

fig. 22. As aresiOt of ffiis, by^^ to reSsct 

Hgfcrtkfc disked Fiirte, mlbeliijtddorys^ ofHg> 7, 

smoe fee %^idili of one pailitiota. is substasdaHj'^ to tie portiDns of 

tMs one partition, it cm be easy to maks the area of pottion El ^wainMg. 7 soiB&r fias 

30 the of pDmo2i K2 shown in Eig, 22. Ilier^r^, tiae portion Rl is liable to lia^d a smBto 
lioiisoBtal siE&ce, so that it is possible to dscre^e th^ reSectivlty at the viewHig angle oi 
abom 30 degrees (speciiiar refbction component) efficioiQy. From the gr^ shown m Kg, 
2% it recognized tmt, iB tte %qmd qt^bwI cfepiay device of Fig: 7, a rafectiyity at S)^ 
Tiewmg an^© &oni about -30 dagrees to abotzt dsgri&es and a^aeoti^^^ vie^^ 
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angle feom afeout 10 dagrees to 30 de^eas dearer it r^fiecii^ty at fii^<^^>^^ 

gf about 0 &gre« inc^e^e. llierefore, fee qix^tsf of siji^ qaa be imp^ 
crptd cHsplay 7. ?i§itb^ the liqmd cr^M display ckro^© of Figi m 

ad^mitag^ &atibi5re is iio need to use a Mgli-resolii&m ej^osin:^ syntpm sinoe tie widfy W 
5 of the p artMoE 95 ^ 96 ^k! 97 is appmximaMy 4jtm 

if YmatioBS of ape^ure of 92 and 93 fermed m plioto^msitive 
Slip 9 ^ Isi^ ysi^i^ (sse Fig. 13) are large 

acc€>r^&3^yi m -Mt a rsfetive cbsrsjcteiistic is Bable to be^ Tiier^ore, it is 

prefet#?Ie tli^^ of ap^ilwe saigas of mi9S fctmisdm tfee 

areas are wthln 15%. tfae ^aiiaiions of ^ert^re a^eas is witl^ 15%^ 1?a^^ 
itiasciniiHa iiiclria are l^dly subjected to m IsSiimcse of the aperti;^ 

areas^ so tiiat 13^ maximiim ixKJiinaim an^ al md Bl mx\m mt to a ^iibstaolially 

15 & tMs embedlmmt, the mdfes W of p^rtrlioEs 95, 96 bM 97 m^- set to 

appmlmat^ 4pa, Howm^ it is noted 1^ the widths W of the partMras 95, 96 md37 
^ not limiM^ so tlsia£ it k possibk to ii23|>row fiie refleoti¥e 

olmacteirlstic if Sie md% W is larger siaaii^ thaii 4jmL S^edaliy, by sst&£g iie 

20 Pur&?2r^ m Ibis embodimmtjiii order to^^ 9 wife 

feepEi^om 95, 96 mi 97 eadi Imvii^f^ the t2 m€93 

are foMsd M soootdance witli tie refd^etioe to Figs. ? to 10, 

However^ in xiweElions itis liMed feai if it is adiie^d tfaat tlie palffioBS between 
^aoeM hole fee widfes siibsfetidly equa^ 1b mM o&m, fee rule desc^bad ^ove may be 
25 obaHged wMiin a scope wMjc^ dose not departing fern m object of fea HW^fen, Far 
% if it acia^^cl tfe^ fjartiiiom bMwaan^t^ 

f essii0&erj tha lio|e& fonn^ m th^^phpfosaffi may fe^ 

grraaged at; r^om. 

laiHamibodSmmt, eaciipfl&epartitioB 96iEnd WMg ao^ 
30 BmrmUrii k iioM tetbe of scnnep^tioBS of t&e potions 95, 96 ai^ 97 
msy hme a va^S^ isdid& ss ^awn m M§> 22 if |ha object of tile kymtioii cm aoMey^, 
Iii &is embofc 95, M aBd S7 have maths WwMch 

subs^taiitialiy" equal to eack ofe^* Howew, It is noted "feat the widfe of some paaiitioBs 
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of tlis partitions 95, 96 and 97 ixmy be diSte-eat torn the wid&s of fee otJisr paitxtioBS of tlie 
^ariMoiis 95, 96 aad, 97 ll&e object of tfee mYmtioa can be acMevsi. 

I^iexefi«jti¥selscteode 116 fomed m iMs esibodim^ lias aiote ias aot osiy 

5 mveatloiimy Ije also ^Hsd to ame&od of jnana^isisj^ at^e(^ wMdi dsse aot act as 
^ el^trode siw^ as p isd elec^^ used only fsE iJeSecfeig a light, ii^jte^ 
of jsaaia^ctsimg iiei^fbc^ sa^ecftode 110. 

mTOl5er wMdi coiitribistes to aniB^royf^mt of ^ <psBy offee image, sadaxefi^j^ve 
10; steacttfi-s mi. a Hqsid oysM dl^lay device to wMch tfas meiliod is appHsd. 
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A m^tbo^ of fcHmmg I 
and a of tmmg s^d isSeotor i 

step of foimiBg saidim<to^^^ 
fomiing a first ilm; 

femiBg a pbiraiity of bol^ m saM mstiSm; and 

fontdng a seoond film de sai4 first film m wMdi said pimaHty holes be^n 



wfeersm said step of ihnijiog tks p&irallty of boles is a step of fpn"omg said 



pliiraiity of Mas irn ssid fii^t film m siick a way that a 
smd first SljB,/^ a 
: holqs of said pkrslily of kaies; and 




constant wM& aad 
iotss sire 



1 5 2* A inafhod of fhrmir^g a refleotor m^Bb^ as clmmsd in daim 1 ^ oliaraoterizsd 

in tto saidwidtM sa^er^ ofsaid pli2mi% of ^ mtiis magaS^ 
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